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ABSTRACT : 



PROBLEM TO BE SOLVED: To form structure which restrains oxidation of a contact plug 
connected with a lower electrode and prevents the lower electrode from falling down, 
when the lower columnar electrode of a capacitor is formed by an electroplating method. 

SOLUTION: This method includes a process for forming a silicon nitride film 109 
composed of an insulator on an interlayer insulating film and a contact plug, a process for 
forming a ruthenium film 1 10 on the silicon nitride film 109, a process for forming a silicon 
oxide film 1 1 1 composed of an insulator on the ruthenium film 1 10, a process for forming 
an aperture 112 penetrating the silicon nitride film 109, the ruthenium film 110 and the 
silicon oxide film 1 1 1 , a process for embedding an electrode material and forming the 
lower electrode 1 13 in the aperture part 1 12 by an electroplating method, a process for 
eliminating the silicon oxide film 1 1 1 selectively, and a process for eliminating the 
ruthenium film i 10 on the silicon nitride film 109. 
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wraS$:#^ft'i^^v^. « 5^- KBLhfcr^ 
X7CVD y'J3 >'#<Olgft§l$rffM-t ft 

KO«fflH»lia6B<0^ft^)P]H 5r 0©^ ft C i: ^"C 

[oo6i] is-vrnt Lxmit+fymzm^xi*. 

i 5 i > . iSS?«*BUia««!rtlft-ft$ ftT Lt d 

ffl&tf&wx'. mit+fym. mit?y?>vm. mn 
m^&zti)^mx'h&. 

[0062] ttz. *Ws?WmtLX. SrBi 

2 Ta 2 o, (sbt> BMnmnmfrzm^x . F e R 

AMWt »J -trA-arSESc^ft - i: t^ner* ft . 
[0063] ( SB 2 <?0-«6»JB ) **JBRffi"C*i ^- F 

^AK>n>/ • xo- • XJ< v *> ( LTS ) &T-Sfi!t 
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nm* m < s^urt c^l46a^^jSSr mm- & t <nx- 

[0064103. 04 {5#?I^!f§ 2 O^SSJSfiSC:^ 

1 <7)S!S6^fc*5^TEI 1 ( a ) —01 < c ) £ffl^"C 
ifeBBt/iXS*rav>-c. 03 ( a) iZKi-Xotctn&Z 

W&Th. *0 (03 ( a) ) , *tfC03^ 

< b ) -04 ( h ) xu. ^ i> 3>mwL ioi, m=Ht 

gill 0 2. h?y : Jx9l 0 3. 3fi l <7)BH*£^M1 
04. &tf3>:?7b 1 0 5<O0*&*B&l/CU&. 
[0065] 04 ( b ) iZTfi-fJ: o t,z^ a >-:?' 

■ xo— - x^-y^iSTvl-T-— ^AH3 1 OSrSM^H 
(P3DSP1 1 2<oWM^^$m>) tzB&i-h* V0>^ 

X\ 04 (c) iZ^tXolZ, RIEWX7fA7 

f-tzztizx*). mu&i i 2fflmmco^T--^ 

Aj£3 10£?£#£tf&. 

[00 6 6] &v>T\ ^-^AffiB 1 QZis-Vmt 

ixmrn^-y^mzx Kt^T-v^mzmzmu^ftiz 

m.m)t>Zf£g;Zi£&« ZixZfiXVMUm 1 12l*l«9^7- 

z->Ai3 1 oti^-^Ai^i i o\,zi^xm%mz 
n*tzi\xv^<7)X\ wmtbi^Mzi vmu&tmiv 

r-^A^3 1 0*>--KJf£: LTffl^-C, I^Pg&f*]^ 

it 06t^ 

mmizmmLxv^tzMz. wm-y^^^zt 

[0067] ./l^- 1 * AJK<0#>o t^miWTcO J: 5 3: 
£><7>-C&&. tf>o#vg{i, RuNOC 1 3 ( 1-1 OS 
/L)&lXH 2 SO, ( 5 0 — 10 0 g./L) "CfiEfcL-. 
0 . 5 < P H < 3 , 5 5'C*'<o 7 7 "Ct= JlSfe 

U ttSft^MO. 0 0 1—0. 0 3 A/cm 2 tUc. 
[0068] tSfftoltfM§il^l'f- , >Ai3 1 

3ti, WPpPi i 2WSt0>t\'7--*?j»wi3 1 o*»*=»tatar 
*awicjft*u 04 (d) tcsfriac. n^*^ 

Ty^l 0 83IH£iiU HPSG1 1 2TgB**f* > >^< 
1\ I^f-^AIS 1 3 (^-W^TfflMlffi) 
n > 9 9 vr? Y 1 0 8 1 <rtfgmm&LZti& * 
[0069] ^t--?AI3 1 3tfJBCJ££U -Lfrfc 
|4lA'ot(SSfS , # iSrlBISraWtSBBE-f & - 
T. HfiPSfll 1 2ftVns J ?-—*?&M3 1 ScDfStSSr^i: 
*>4£fcfcT&*. #gQl5»flRTU. 04 (e ) {,Z7r,-t 

[0070] fctvC. 04(f) iZintX o C, C M P 



[007 1 ] y-H*T**^-^K3 lOii^'J 

3 >m{tm<o±izmtiZ2tix&t>i'. mnm^^-r- 

[007 2] ft^T'. 04 ( g ) tZifrti. 0 (Z. f 
M 7 fy/ty 'J ^ ^BMtK 1 1 1 «r»*U R I E 

1 3 tm& $ ft*. 

[0 07 3] &v>T\ 04 (h) {C/jtl^-fc oliZ^ CVD 
ai:±0Ba I Sr,-JiO 3 HI 14, J6fc±«*ffi 
fc&S/l^-^Algl 1 5*»ja-T4. Wl^X. 7*h 

[0074] *^«5»IBC iiitf . «Bfto &ftfc»*t 
[0075] ffin&ft<nA^ -'?&X:&rft2iX&fr7-- 

oaki mnMBmzmfti-z>>\sT-VJ±miz£^ 

X. WffijlzfflfcZtiX ^ > h <r>X' . BHPa5«)Jis*"C»ft 

|0076]Sfc. H«*»«Ufca. MS 

SLR I E£ffot\ ^SS±«0^-r-^AMar^*1" 

[0077] (msommm.) *%.ty<r>w.3<vmm 

BZm 5 t^m&LXWft? I>. ^SS^K'ts^- KB?: 

tei^r-iyj+mt zwmt&z t x\ * -w^^T^m 

CVD-Ru jBS&ti - ^ "C. 

giP^^ Zrt&zt tf*iffi%v>x-Wi 2 ^iWlf 

[ 0 0 7 S ] m l ^SBKBtcfcv^B 1(a) -01 
(c) SrJJJvvcs»iJHLfcIg£fflvvc, 05 (a) 
ti^^rfltiftSr^Kt-*. «r*J. *0 (04 (a) ) . 
ML k H0 5 ( a ) -0 5 ( h ) Tli. ^3 1 0 
1 . m^ftMM 10 2, b7 V v'X^ 1 0 3 , ^ 1 iOS 
fSS&m 10 4, at^ 3 > 9 y M 0 5 O0*S:*« L 
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[00 7 9] 125 (b) {Ztfrt&olZ. CVD& 

t^f-^Alg^ 1 Oi&tfL? 3>. CVDgf4^H 
TRu (EtCp ) ■> [Ru (C 5 H 4 (C 2 H 5 > ) >] R 

i*mmtfAzm<<K «nse3oo°c. ^mMiisop 

§l?)3fi:f£ ( — 1 5^o> ) (-£0^fi!cft^-i.J: pC'ScI), 
ftoT . iVf-^M.WA 1 0i±. ^f-^ill 1 0<7) 

[0080] &<»vt\ 05 ( c ) (C>T^\t :) JC. HP3B 
1 1 2Kg5tCCVDtC«k i ?«ft$-ti^'l'7 : --^^!K4 1 
0 Zis— YMt LX%fflb~o 9 't T-^AlU 

^fNiWTO J: o * *> <7)-<:'$> h . 
[ 00 S 1 ] y>->l?S*RuNOC 1 s ( 1~5 0 g 
L) . HC 1 (5-1 OOg/L) . NH 4 C 1(10 

— 1 0 0 g/L ) ti itf N H 3 ( 2 8McftHK ) Tfltdt 
U o: 5<PH<3. jffiKiSKSrSSilJcfllftU «£S 
ilO. 005-0. 0 5 A/cm 2 t U,, 

[0082] £ ^ffc^ftS^-r-^JSH 1 

3i±, 05 (c) tc^-TJ;3ic. y-h'Smf-^A 

- ?Tffi&%t zt V? ? h7°9^"<0lgS^' 

[0083] ;l-r-^AM4 1 3«HK:Jfift t , ±2Tt 

T. 0 5 (d) (CTn-riotc. BBPSrtT^-r-^^O 
> <WC, ME£lilCl^XMl4 1 4Sr 

>j a^eirfiAh^u^ HiS4 1 4 

[ 0 0 S 4 ] &^T\ H5 ( e ) fcjjrfJ: *?x y 

hX7fy/Tyy3>mii i liiniu rie 
izX f)V yxM4 l 4^-7X^t;fflv^t/V'T--^AK 

0. TKrEU^h»4 14*Hfe*-r&. &JlIZ£*)*t 

[0085] *t>T\ 125 ( f ) t*ti5t> CVD 
•ffiCiOBajSn-.TiOj ffit, SeK-Lfflttffifcfc* 



[ o o s 6 ] fcis, jjeideBSWRsSSix 

RlTOttllfcfCtt. Ru, Pt, Ir, Pd. Os, 
Re. RtfRh<Z»3:<fci> — iZZ-tzZttimmt L 

[00S7] 

immmi a±iwRVtz£oiz*mnz£iu$. t 

3y77bT7 7nm.WlZlZi£ftmtfi&f8.ZtiZ>(7)X\ 

[ o o s s ] TumM(om7titVM$MM^izmnb^ 

&m^<oTt&&^&(om^£mi> 9Mt lx 
m^&zttfx'*?>„ 

[H i ] m i «o^jiyg»i^±>.i»^©#^a^Mjtxs 

[123] ^2cOHt£^S^f^l»¥#*^SOMitXg 
r^tXfSISM. 

[ 0 4 ] 2 <n^immzigkh h *m foimnw&rm 

r^-fXSBi@lL 

ims} msnmmmiz&fr&^mftMScvmikJM 

[2, 

[?*^>1B«!B] 

1 0 l-v'J3>S^ 
10 2-S^M® 
10 3-h7>'^^ 

1 0 4-ifsi <?)mwtw& 

105-ny^^h 

1 0 7-ft2aJHan§Ht 

i os-oy^7br7/ 

1 0 3>SftJI 

.1 1 o-^f-^ffi 
1 1 l-i/UsySHtft 
1 1 2-BBP» 

1 1 

1 1 4-B a,S r:.,T iO s I 
1 i 5-/lf--r7XjS 



.1 




w-v>m «. iQ-jrwami can a t - 



(10) 82003-3 16SS (P2003-31 6JL 



[H5] 




imei 




607 (<J) 60S 



(1 1) ^2003-31688 (P2003-31 6JL 



(51) Int. CI ." 

H 0 1 L 27/108 



F I 

H 0 1 L 27/10 



T-73-K (##) 



444B 



F^-A(##) 4K024 AA12 AB01 AB15 AB19 BA11 

BB12 FA05 GA16 

4M104 AA01 BB01 DD02 DD04 DDOS 
DD19 DD26 DD37 DD52 EE16 
EE17 FF13 FF14 FF16 FF22 
GG09 GG16 GG19 HH13 HH20 

5F0S3 AD10 AD42 AIMS ER02 GA27 
JA02 JA14 JA17 J.A32 JA35 
JA38 JA39 JA40 JA53 JA56 
HA05 MA06 HA17 MA20 NA01 
PROO PR03 PR05 PR09 PR21 
PR22 PR36 PR40 
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